Inactivation of muscarinic receptors impairs place and response learning: implications for multiple memory systems.
Extensive research has shown that the hippocampus and striatum have dissociable roles in memory and are necessary for place and response learning, respectively. Additional evidence indicates that muscarinic cholinergic receptors in the hippocampus and striatum exert an important role in the modulation of these memory systems. In our experiments, we assessed whether intact hippocampal and striatal muscarinic cholinergic transmission may be essential and/or necessary for place and response learning. We addressed these questions using administration of the muscarinic receptor antagonist, scopolamine, on both place and response learning in a food-rewarded T-maze task. The administration of scopolamine (15 μg or 30 μg) directly into the dorsal hippocampus impaired the performance of rats subjected to both place and cue-rich response version of the task, but did not affect the response version, when the task was performed under cue-poor conditions. However, the administration of scopolamine in the dorsolateral striatum impaired the cue-poor response version of the T-maze task without interfering with the place version or cue-rich response version. Taken together, these results indicate that activation of muscarinic cholinergic receptors in the hippocampus and striatum facilitate the use of different strategies of learning, thus strengthening the hypothesis of multiple memory systems. Additionally, these results emphasize the importance of the environmental conditions under which tasks are performed.